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Sir: 



hybridizing the amplification product to a first molecular beacon probe which 
hybridizes to the target nucleic acid and a second molecular beacon probe which hybridizes 
to the non-target nucleic acid, wherein each of the first and the second molecular beacon 
probes comprises a photoluminescent dye and a quenching agent at opposite 5' and 3' ends, 
wherein the photoluminescent dye on the first and second molecular beacon probes are 
different, and wherein the first molecular beacon probe further comprises a first stem and a 
loop, wherein the stem which comprises about 4 base pairs having a sequence 5'-CACG-3', 
and a-fifst the loop structure whioh comprises about 16 base pairs and has a T m of about 50- 
51°C; and 

detecting the first and the second molecular beacon probes hybridized to the target 
nucleic acid, thereby detecting the target nucleic acid. 

68-99. (Canceled) 

100. (Currently Amended) The method of claim 65, 66, or 6S 67, wherein the second 
molecular beacon probe comprises a s e cond stem and a second loop otructuro , wherein the 
second J oop comprises about 19-20 base pairs and has a T m of about 54-56°C, and wherein 
the second stem comprises about 4 base pairs having a sequence 5'-CACG-3'. 

101. (Currently Amended) The method of claim 100, wherein the second loop of the 
second molecular beacon probe consists of 19-20 base pairs and has a T ra of 54-56°C, and 
wherein the s e cond stem of the second molecular beacon probe consists of 4 base pairs 
having a sequence 5'-CACG-3'. 

102-109. (Canceled) 

110. (Currently Amended) A method for detecting a target nucleic acid, the method 
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comprising the steps of: 

separating a sample in which a target nucleic acid is present in an amount less than 
about 20% relative to non-target nucleic acid in said sample, to form a plurality of assay 
samples; 

amplifying said target nucleic acid in said assay samples; 

hybridizing the amplification products to a first molecular beacon probe which 
hybridizes to the target nucleic acid and to a second molecular beacon probe which 
hybridizes to the non-target nucleic acid, wherein each of the first and the second molecular 
beacon probes comprises a photoluminescent dye and a quenching agent at opposite 5' and 
3' ends, wherein the photoluminescent dye on the first and second molecular beacon probes 
are different, and wherein the second molecular beacon probe further comprises a second 
stem and a loop, wherein the stem which comprises about 4 base pairs having a sequence 
5'-CACG-3\ and a second the loop structur e which comprises about 19-20 base pairs and 
has a T m of about 54-56°C; and 

detecting the first and the second molecular beacon probes hybridized to the target 
nucleic acid, thereby detecting the target nucleic acid. 

111. (Currently Amended) A method for detecting a target nucleic acid, the method 
comprising the steps of: 

providing a sample comprising X% of a target nucleic acid, wherein X is less than 

100; 

dividing the sample to produce a plurality of assay samples; 
wherein the ratio of target to non-target nucleic acid in at least one of the samples is greater 
than X%; 
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amplifying the target nucleic acid to form an amplification product; 

hybridizing the amplification products to a first molecular beacon probe which 
hybridizes to the target nucleic acid and a second molecular beacon probe which hybridizes 
to the non-target nucleic acid, wherein each of the first and the second molecular probes 
comprises a photoluminescent dye and a quenching agent at opposite 5' and 3' ends, 
wherein the photoluminescent dye on the first and second molecular beacon probes are 
different, and wherein the second molecular beacon probe further comprises a second stem 
and a loop, wherein the s tem comprises fcomprinin^ ahoiit 4 base pairs having a sequence 
5'-CACG-3', and a s e cond the loop structure comprising comprises about 19-20 base pairs 
and a T m of about 54-56°C; and 

detecting the first and second molecular beacon probes hybridized to the target 
nucleic acid, thereby detecting the target nucleic acid. 

112. (Currently Amended) A method for detecting a target nucleic acid in a population of 
non-target nucleic acid contained in a sample, the method comprising: 

dividing a heterogenous sample comprising target nucleic acid and non-target 
nucleic acid to form a plurality of assay samples, wherein the concentration of non-target 
nucleic acid is at least 5 fold that of target nucleic acid in the heterogeneous sample, and 
wherein at least one of the assay samples comprises a single molecule of the target nucleic 
acid; 

amplifying the single molecule of target nucleic acid to form an amplification 
product; 

hybridizing the amplification products to a first molecular beacon probe which 
hybridizes to the target nucleic acid and a second molecular beacon probe which hybridizes 
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to the non-target nucleic acid, wherein each of the first and the second molecular probes 
comprises a photoluminescent dye and a quenching agent at opposite 5' and 3' ends, 
wherein the photoluminescent dye on the first and second molecular beacon probes are 
different, and wherein the second molecular beacon probe further comprises a s e cond stem 
and a loop, wherein the stem comprises comprisin g about 4 base pairs having a sequence 
5'-CACG-3\ and a second the loop structure comprising comprises about 19-20 base pairs 
and a T m of about 54-56°C; and 

detecting the first and second molecular beacon probes hybridized to the target 
nucleic acid, thereby detecting the target nucleic acid. 

113. (Cancelled). 

114. (Cancelled). 

115. (Currently Amended) The method of claim 65, 66, or 67, wherein the fest loop 
consists of 16 base pairs and has a T m of 50-5 1°C, and wherein theprstfetem consists of 4 
base pairs having a sequence 5'-CACG-3\ 

116. (Currently Amended) The method of claim 1 10, 1 1 1, or 1 12, wherein the s e cond loop 
consists of 19-20 base pairs and has a T m of 54-56°C, and wherein the s e cond stem consists 
of 4 base pairs having a sequence 5'-CACG-3\ 

1 17. (New) The method of claim 66 or 1 1 1, wherein X is less than 20. 

118. (New) The method of claim 65, 66, 67, 1 10, 1 1 1, or 1 12, wherein the target nucleic 
acid is a mutant nucleic acid. 

1 19. (New) The method of claim 65, 67, 1 10, or 1 12, wherein the non-target nucleic acid is 
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